Two-photon absorption of light with nonclassical (squeezed) fluctuations is considered. Several unique effects are predicted for various possible regimes. These include a linear (instead of quadratic) growth of the absorption rate with the light intensity for weak fields, the possibility of a decreasing absorption rate with increasing intensity, and orders-of-magnitude differences between absorption rates for phase-and amplitude-squeezed beams of the same intensity. The system studied here is simpler than most of the above (conceptually, at least) in that only one mode of the field is assumed to be squeezed. To be specific, we consider an atom placed in a beam of squeezed light which is near resonant with a two-photon transition.
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PACS numbers: 42.50. DV, 32.80.Wr, 42.50.kb Multiphoton absorption processes are known to be very sensitive to the fluctuations of the incident light, since they probe higher-order correlation functions of the field than the more common one-photon processes in terms of which the intensity and the spectrum (firstorder correlation functions) are usually defined. ' The system studied here is simpler than most of the above (conceptually, at least) in that only one mode of the field is assumed to be squeezed. To be specific, we consider an atom placed in a beam of squeezed light which is near resonant with a two-photon transition.
The other modes of the field are in the ordinary vacuum state, and no subnatural linewidths are obtained (to second order in the interaction). Nevertheless, the results are unique enough to deserve notice.
Mollow' derived the following expression for the twophoton absorption rate from a stationary field through second order in perturbation theory: wz=2Ig I '"dte '"" ' 6"' (-t, -t;t, t) . (1) Here I is the width of the upper atomic level, coo is the atomic frequency for the two-photon transition, g is a coupling constant, and the second-order correlation function G is defined in the standard way,
The time arguments appearing in (1) shorter than any of the coherence times characteristic of the squeezed light, the absorption spectrum will be approximately given by
where co is the laser frequency. In this case the absorption rate depends on intensity fluctuations only ("bunching" or "antibunching"), as given by 6 (0), which is the correlation function (2) 
In terms of I"I",and y, 6 t ) (0) 
If the expectation value (E, "+~(t)E"+ (t)) is calculated using the expressions available in the literature, ' it appears to be time independent.
In reality, however, such terms should eventually decay to zero, due to phase diff'usion of the pump beam which causes the phase about which one "squeezes" to drift. If both the OPO pump and the coherent component are assumed to disuse in phase independently, at rates D~a nd D"say, the first two terms in square brackets in (7) average to zero in the long-time limit; in fact, for the correlation function to be stationary such terms should not be included in (7) in that case (rather, they should be set equal to zero from the start).
For these terms to contribute to a truly stationary process, the two phases involved (OPO and coherent component) must be correlated. This may be the case if the coherent component has been obtained from the same pump beam through subharmonic generation.
In this case the phase-sensitive terms may remain in (7), although they need to be reevaluated according to the assumption of correlated phase diA'usion. ' This is not necessary, however, if D~, D, &&I . Then to evaluate the integral (1) these terms may be taken as time independent.
In this limit (but not, in general, when the pump phase diffusion is important) the last term in (7) factors in the manner characteristic of Gaussian noise ':
(E,"( -t)E"( -t)E"+ (t)E, "+ (t)) =(E, "( -t)E"( -t))(E, "+ (t)E"+ (t))
+2(E,"( -t)E"+ (t))(E"( -t)E"+ (t))
and p, may be treated as a constant. The correlation functions appearing in (7) and (8) This point is illustrated in Fig. 1 
